Prenatal ethanol exposure decreases hippocampal mossy fiber zinc in 45-day-old rats.
The long-term consequences of prenatal ethanol exposure on histochemically detectable hippocampal mossy fiber zinc was examined using a recently developed quantitative histofluorescence procedure. Pregnant Sprague-Dawley rats were maintained throughout gestation on one of three dietary regimens: (a) a liquid diet containing either 3.35% ethanol, (b) an isocalorically matched liquid diet pair-fed to the 3.35% ethanol group, or (c) lab chow ad libitum. At 45 days of age, offspring from each of the three diet groups were sacrificed for determination of hippocampal mossy fiber zinc and zinc analysis of selected tissues by atomic absorption spectroscopy. Hippocampal mossy fiber zinc was reduced by 36% in dorsal and 20% in ventral hippocampal formation stratum lucidum of rats exposed to the 3.35% ethanol diet compared to the offspring of the pair-fed control and ad libitum control dams. No significant differences in zinc:TS-Q histofluorescence were observed between the ad libitum and pair-fed control groups. No significant differences were observed among groups in tissue wet weight or tissue zinc concentration in any of the brain or other body regions analyzed. These results indicate a long lasting prenatal ethanol exposure-induced reduction in hippocampal mossy fiber zinc in the absence of changes in any indices of total body zinc nutriture. These results suggest that prenatal exposure to relatively low blood ethanol levels (30-40 mg/dl) has subtle, yet long-lasting effects in the hippocampal formation, a brain region important in the process of memory consolidation.